MECHANICAL

................................ NAME
ENGINEERING
DATE . e ‘ DEPARTMENT SECTION ... e
Given _
el e CRop ey

Relationships:

System Sketch or FBD

Solution: @5;
C®

“‘f |
Q)




File:Problem 9-44.EES 4/21/2003 12:01:36 PM Page 1
EES Ver. 6.630: #468: For use by Students and Faculty at the U S Naval Academy

{Problem 9.44}

P[1]=10

x{1]=0
h[1]=enthalpy(steam,P=P[1],x=x[1])
s{1]=entropy(steam,P=P[1],.x=x[1])

P[2]=10000
s{2]=s[1]
h[2]=enthalpy(steam,P=P[2],s=s{2])

P{3]=800

¥[3]=0
h[3]=enthalpy(steam,P=P[3],x=x[3])
s[3]=entropy(steam,P=P[3],x=x{3])
T[3]=temperature(steam,P=P[3],x=x[3])

P[10]=10000
s[10)=s(3]
h[10]=enthalpy(steam,P=P[10],s=5{10})

P[9]=P[2}
T[9)=T(3]
h[9]=enthalpy(steam,P=P[9],T=T[9])

y*h[10]+(1-y)*h[9]=h[4]

P{5]=P[2]

T[5]=550
h[5]=enthalpy(steam P=P[5],T=T[5])
s[5}=entropy(steam,P=P[5), T=T[5])

P[6]=P(3]
s[6}=s[5]
h[6]=enthalpy(steam,P=P[6],s=5[6])

P[7]=P16]

T[7]=500
h[7]=enthalpy(steam,P=P[7],T=T[7])
s[7)=entropy(steam,P=P[7], T=T[7])

P(8]=P[1)
s[8]=s{7]
h{8}=enthalpy(steam,P=P[8],s=s{8})

{a) determine the mass flow rate of the steam through the boiler}

Wdot_net=80000
wiurb=(h[5]-h[6])+(1-y)*(h[7]-h{8])
wpump=(1-y)*(h[1]-h(2])
wnet=wturb+wpump
y*(hi6}-h[3])=(1-y)*(h[S]-h{2])
mdot=Wdot_net/wnet
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{b} thermal efficiency of the cycle}

qin=h[5]-h{4]+(1-y}*(h[7]-h[E])

eta_th=wnet/qgin
SOLUTION
Unit Settings: [kJI/[C)[kPal/kgl/{degrees]
T = 0.4444 mdot = 54.41 qin = 3309
Wdot,e: = 80000 wnet = 1470 wpump = -8.051
witurb = 1478 y =0.2006
Arrays Tabie
by P 8 T X
fkJ/kg) fkJfkg-K] [C]
1 191.7 10 0.6489 0
2 201.8 10000 0.6489
3 721.1 800 2046 1704 0
4 727.3
5 3501 10000 6.756 550
6 2811 800 6.756
7 3481 800 7.867 500
8 2494 10 7.867
9 726.2 10000 170.4
10 7314 10000 2.046
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